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(54) Improved process for adjusting the alkalinity of a pulp slurry in a broke pulper 



(57) The present invention relates to an improved 
method for adjusting the alkalinity of a pulp slurry in a 



broke pulper (50), and more particularly, to adjusting the 
pH of the pulp slurry using carbon dioxide (66). 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a method for 
adjusting the alkalinity of a pulp slurry in a broke pulper, 
and more particularly, adjusting the pH of the pulp slurry 
comprising contacting a portion of the pulp slurry with 
carbon dioxide and mixing the thus treated portion with 
the remaining pulp slurry. 

BACKGROUND OF THE INVENTION 

[0002] Broke is defined as partly or completely man- 
ufactured paper or paper board that is discarded from 
any point in the manufacturing or finishing process. The 
term also applies to the furnish made by repulping these 
materials. Wet broke is taken from the forming and 
pressing sections, while dry broke emanates from the 
dryers, calendars, reel, winder and finishing operations 
in a paper mill. 

[0003] A broke handling and repulping system is an 
essential feature on any paper machine. Broke may also 
include intramill paper and paper board, purchased 
pulp, waste papers, as well as other cellulosic materials 
that may be suitable for use in the preparation of pulp 
for use in the manufacture of paper. 
"[0004] Pulp may be defined as wood fibers capable 
of being put into a slurry or suspended and then depos- 
ited on a screen for filter to form a sheet of paper. The 
methods employed to accomplish the pulping step typ- 
ically involve chemical and/or mechanical treatment to 
reduce the feedstock to individual pulp fibers. In broke 
pulping, such treatment is directed to paper and paper 
board derived from trimmings, damaged paper, pur- 
chased pulps or paper stocks : and the like. Broke is ex- 
tremely valuable and is returned to the paper production 
process by mixing it with the pulp furnish. 
[0005] Broke is typically repulped in a batch or con- 
tinuous process in a piece of machinery which disinte- 
grates the paper by combining the broke with water and 
an alkaline material and subjecting the mixture to suita- 
ble agitation to reduce the paper into its individual cel- 
lulosic fibers. As a result of using the alkaline material, 
to break down the pulp, the pulp slurry has a relatively 
high pH which must be neutralized before the pulp is 
reintroduced into the paper process. 
[0006] A typical broke pulping system is shown in Fig. 
1 . The typical pulper comprises a vessel 1 0, impeller 1 2, 
a recirculation line 14, a broke chute 18, a dump line 20, 
a water inlet 22, an alkaline material inlet 24, and a sul- 
furic acid inlet 26. In the traditional system, bails of broke 
are weighed and dropped into vessel 10 via broke chute 
18 along with a suitable quantity of white water and an 
alkaline material, such as a sodium hydroxide solution. 
Impeller 12, is then initiated, agitating the mixture of 
broke, water, and sodium hydroxide solution, at a suffi- 
cient speed to provide a shearing force sufficient to 



break down the pulp. The impeller 12, is driven in a flow 
pattern such that the a portion of the pulp slurry is drawn 
through the impeller and into outlet line 16 to recircula- 
tion line 14 whereby said portion of the pulp slurry is 

5 recirculated back into vessel 10. Vessel 10 may be heat- 
ed, such as by the addition of steam, through line 28, or 
alternative heating means known to those of skill in the 
art. After pulping is completed, the pulp slurry is dis- 
charged into a dump chest via dump line 20. Prior to 

io removing the pulp from the vessel 10, the pulp is neu- 
tralized by adding an acid, such as sulfuric acid, through 
the recirculation line 14, dump line 20, or directly me- 
tered into the vessel 10, 

[0007] Sulfuric acid is generally preferred for use in 
is neutralization by the pulp and paper industry, but 
presents material handling, corrosion, safety, and envi- 
ronmental problems. Due to such manufacturing, safety 
and environmental concerns, alternative materials and 
processes are being sought to replace the use of acids 
20 such as sulfuric acid in the neutralization process in 
broke pulping. 

[0008] Although it is well-known that carbon dioxide 
may be used as an acidifying agent in aqueous systems, 
it has not been used in the neutralization process in 

25 broke pulping due to its expected low efficiency in such 
a high temperature environment and its cost relative to 
sulfuric acid. Until the present invention, carbon dioxide 
was also not considered as a viable alternative for acids 
such as sulfuric acid in the typical neutralization process 

30 in broke pulping due the relatively poor mixing and lim- 
ited contact time of the acidifying agent with the pulp 
slurry. 

SUMMARY OF THE INVENTION 

35 

[0009] The present invention is directed to an im- 
proved process for adjusting the alkalinity of a pulp slur- 
ry in a broke pulper. The improved process provides the 
means for efficiently adjusting the alkalinity of the pulp 

40 slurry using carbon dioxide. The improved process pro- 
vides for enhanced mixing and increased contact time 
of the carbon dioxide with the pulp slurry resulting in sub- 
stantially increased efficiency of the carbon dioxide as 
the acidifying agent in the neutralization process in 

^5 broke pulping. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 is a schematic of atypical broke pulping 
50 process system. 

[0011] FIG. 2 is a schematic of the improved process 
of broke pulping according to the present invention. 

DETAILED DESCRIPTION OF A PREFERRED 
55 EMBODIMENT 

[0012] The improved process of the present invention 
is depicted in FIG. 2. In FIG. 2, bails of broke are 
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weighed and dropped into vessel 50 via broke chute 58. 
White water and an alkaline material such as a sodium 
hydroxide solution are added into vessel 50 via inlet 
lines 62 and 64, respectively. Impeller 52, is then initiat- 
ed, agitating the mixture of broke, water, and sodium hy- 
droxide solution, at a sufficient speed to provide a shear- 
ing force sufficient to break down the pulp. The impeller 
52, is driven in a flow pattern such that a portion of the 
pulp slurry is drawn through the impeller and into outlet 
line 56 to the first recirculation line 53 whereby said pulp 
slurry is recirculated to vessel 50. Vessel 50 may be 
heated, such as by the addition of steam, through line 
68, or alternative heating means known to those of skill 
in the art. 

[0013] In the process of the present invention, after 
pulping is completed, the portion of the pulp slurry being 
recirculated into vessel 50 is diverted at outlet 56 to sec- 
ond recirculation line 54. Carbon dioxide is contacted 
with the recirculating portion of the pulp slurry in the sec- 
ond recirculation line 54 via inlet line 66, which is located 
at or near outlet 56, by means suitable for mixing the 
carbon dioxide into the recirculating pulp slurry. The car- 
bon dioxide and recirculating pulp slurry mixture is re- 
turned to vessel 50 at a point below the level of the re- 
maining pulp slurry into vessel 50. The process is con- 
tinued until a desired pH is reached. The neutralized 
pulp slurry is then discharged into a dump chest via 
dump line 60. 

[0014] As contemplated by the inventors, the portion 
of the pulp slurry to be recirculated may be removed 
from vessel 50 at any point that is below the level of the 
remaining pulp slurry, contacted with carbon dioxide and 
recirculated to another point of vessel 50 below the level 
of said remaining pulp slurry. As contemplated, the out- 
let stream may include dump line 60. 
[001 5] Also as contemplated by the inventors, carbon 
dioxide used in the process of the present invention, 
may be in the form of a liquid or vapor, or combinations 
thereof. 

[001 6] To provide enhanced mixing and dissolution of 
the carbon dioxide in the pulp slurry, the pulp slurry may 
be cooled thereby increasing the solubility of the carbon 
dioxide in the aqueous pulp slurry. Any means of tem- 
perature reduction known in the art may be used. In a 
preferred embodiment, the white water used for the 
broke pulping is separated into a larger and smaller por- 
tion, wherein the larger portion is used in pulping, and 
the smaller portion is used in a quenching step prior to 
neutralization. In this manner, the pulp slurry may be 
cooled by the addition of the white water following pulp- 
ing without overly diluting the pulp slurry. 
[0017] In the process of the present invention, it is pre- 
ferred that the pulp slurry be cooled below the typical 
pulping temperature of about 150° to about 210°F. It is 
yet more preferred that the pulp slurry be cooled to be- 
tween about 70° to about 1 80° F, and most preferred that 
the pulp slurry be cooled to about 90° to about 1 20°F. 
[001 8] In the process of the present invention, the de- 



sired pH is in the range of about pH 10.0 to about pH 
6.5, with a preferred range of about pH 7.0 to about pH 
9.0, and a most preferred pH of about pH 8.0. 
[0019] The process of the present invention may be 
$ used on any cellulosic material including, for example, 
virgin materials from wood and plant sources (e.g., cot- 
ton), pre-consumer waste from papermaking, as well as 
recycled materials. 

[0020] There are numerous advantages to the use of 
the improved process of the present invention. The im- 
provement to the broke pulping process realized by this 
invention provides for more efficient adjustment of the 
alkalinity of the broke pulp through the use of carbon 
dioxide. By the use of the present invention, carbon di- 
oxide also provides a replacement for other acids such 
as sulfuric acid, customarily used in the broke pulping 
process, that have created problems in material han- 
dling, corrosion, safety, and the environment. 
[0021] The process of the present invention is further 
illustrated in the following example provided for illustra- 
tion only rather than any limitation on the scope of the 
claims. 

EXAMPLE 

[0022] Bails of broke (derived from interna! pre-con- 
sumer waste) were weighed and dropped into a pulper 
vessel containing about 2000 gallons of white water. 
Sixteen gallons of sodium hydroxide solution were then 
added to the vessel. The lid to the pulping vessel was 
then closed and the pulping sequence was begun, start- 
ing the mechanical pulping of the broke. The impeller, 
having claw-like protrusions, was initiated to induce a 
flow of about 500 gallons per minute in the direction of 
an outlet line to the recirculation line. The pulp slurry 
directed through the recirculation line was deposited 
back into the top of the pulping vessel. Temperature of 
the pulping vessel was maintained at about 180°F by 
the addition of steam into the vessel. The pulping proc- 
ess was continued for about 45 minutes to about 1 hour, 
until the operator determined, by visual inspection, that 
all of the broke had been disintegrated into pulp fibers. 
At the conclusion of the pulping stage, about 1300 gal- 
lons of water were added to cool the pulp. 
[0023] Following cooling of the pulp slurry, the impel- 
ler was re-initiated to resume flow of the pulp slurry 
through the outlet line into the recirculation line. At this 
point, however, the flow of the pulp slurry was diverted 
into a second recirculation line, contacted with a mixture 
of liquid and vapor phase'cSrbon dioxide and returned 
to the vessel at a point below the level of the remaining 
pulp slurry in the vessel. The flow of the carbon dioxide 
was maintained for about 15 minutes until the pH of the 
entire pulp slurry in the vessel had reached about pH 
8.0. The neutralized pulp slurry was then removed to a 
broke dump chest lor addition to virgin pulp for use in 
making paper. 
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Claims 

1. In a method for pulping broke in a pulper wherein 
said pulper comprises a vessel, an impeller and a 
first recirculation line, wherein said impeller is locat- 
ed within said vessel, and said first recirculation line 
is juxtaposed at a first end to said vessel adjacent 
to said impeller and juxtaposed at another end to 
said vessel above the level of said broke in said 
pulper, wherein said broke is combined with water 
and an alkaline material in said vessel and mixed 
by said impeller to form an alkaline pulp slurry and 
wherein a portion of said pulp slurry is drawn 
through said impeller to said first recirculation line 
and recirculated to said vessel to a point above the 
level of the remaining pulp slurry, the improvement 
comprising adjusting the alkalinity of the entire pulp 
slurry to a desired pH between about pH 10.0 to 
about pH 6.5 comprising, diverting the recirculating 
pulp slurry to a second recirculation line juxtaposed 
to said first end of said first recirculation line, con- 
tacting said recirculating pulp slurry in said second 
" recirculation line with an acidifying agent compris- 
ing carbon dioxide and introducing the acidified re- 
circulated pulp slurry into an opposing side of said 
vessel at a point below the level of said remaining 
pulp slurry and effecting mixing of said acidified re- 
circulated pulp slurry with said remaining pulp slur- 
ry- 

"2. A method of claim 1 wherein said improvement is 
conducted following the completion of pulping in 
said vessel and prior to removal of said pulp slurry 
through a dump line. 

3. A method of claim 1 wherein said acidifying agent 
adjusts the alkalinity of said pulp slurry to a desired 
pH between about pH 7.0 to about pH 9.0. 

4. A method of claim 3 wherein the pH is adjusted to 
about pH 8.0. 

5. A method of claim 1 wherein said acidifying agent 
comprising carbon dioxide is injected into said re- 
circulation line. 

6. A method of claim 5 wherein said carbon dioxide is 
substantially in a vapor state. 

7. A method of claim 5 wherein said carbon dioxide is 
substantially in a liquid state. 

8. A method of claim 5 wherein said carbon dioxide is 
partially in the vapor state and partially in the liquid 
state. 

9. A method of claim 1 wherein the improvement fur- 
ther comprises at least one additional recirculation 



line for recirculating another portion of said pulp 
slurry to said vessel at a point below said remaining 
pulp slurry. 

5 10. A method ol claim 9 wherein said acidifying agent 
comprising carbon dioxide is injected into each of 
said second recirculation line and said additional re- 
circulation lines. 
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Fig. 1 





5 



EP0 911 443 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 98 50 0233 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to daim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.6) 



DAT ABASE WPI 

Section Ch ; Week 9312 

Derwent Publications Ltd., London, GB; 

Class F09, AN 93-094331 

XP002089748 

& BR 9 102 248 A (LIQUID CARBONIC IND SA) 
, 12 January 1993 

* abstract * 

G.A.SM00K: "Handbook for Pulp & Paper 
Technologists" 

1982 , JOINT TEXTBOOK COMMITEE OF THE 
PAPER INDUSTRY XP002089747 

* page 228 - page 229 * 

* page 229, right-hand column; figures 
16-58 * 



1.2,5 



D21C5/02 
D21B1/32 
D21B1/34 



1,2 



TECHNICAL FIELDS 
SEARCHED (lnt.Cl.6) 



D21C 

D21B 



The present search report has been drawn up for all claims 



Placo of wsn± 

THE HAGUE 



Date of compleaoo ot the search 

12 January 1999 



Bernardo Noriega, F 



CATEGORY OF CITED DOCUMENTS 

X : particularty relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-vwritlen disclosure 
P : intermediate document 



T : theory or principle underlying the invenlion 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited tor other reasons 



& : member of the same patent family, corresponding 
document 



6 



